N-(3-chloro-l,4-dihydro-l,4-dioxo-2-naphthyl)acetamide
(1) reacts with aromatic amines to give the 2-acylamino-3-arylamino-l,4-naphthoquinones. Whereas with the substituted o-phenylenediamines, o-aminophenols, o-aminobenzenethiols and 2-amino-3-hydroxy pyridine it gives angular heterocyclic compounds. A common reaction path is suggested.
As a continuation of our studies in heterocyclic compounds 1 -2 we investigated the reaction of halogeno-p-benzoquinones with substituted aromatic amines. This promoted our interest to examined the reaction of N-(3-chloro-l,4-dihydrol,4-dioxo-2-naphthyl)acetamide (1) with varied substituted isoelectric bifunctional aromatic amines.
It has been found that 1 and substituted o-aminobenzenethiol reacts in alcohol to give substituted N-(5-oxo-5 H-benzo[a]phenothiazin-6-yl)acetamide (2) . These substituted N-(5-oxo-5 H-benzo[a]-phenothiazin-6-yl)acetamides (2) were further reduced to substituted N-(5-hydroxy-12 H-benzo[a]-phenothiazin-6-yl)acetamides (3) with sodium hydrosulphite in acetone (Schemel).
Condensation reaction of 1 with substituted oaminophenol in presence of anhydrous potassium acetate were examined. It gave the expected substituted N-(5-oxo-5 H-benzo[a]phenoxazin-6-yl)-acetamide (4) . Similarly 1 reacts with 2-amino-3-hydroxypyridine to give the expected N-(ll-aza-5-oxo-5 H-benzo[a]phenoxazin-6-yl)acetamide. Continuing interest in the chemistry of phenazines 3 led us to examination of the condensation of 1 with substituted o-phenylenediamines. Condensation of 1 with substituted o-phenylenediamine in presence of anhydrous potassium acetate in alcohol gave the substituted N-(5-hydroxy-benzo[a]phenazin-6-yl)-acetamide (5) (Scheme I).
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It is known that 1 with aniline 4 in alcohol gave the N-(3-anilino-l,4-dihydro-l,4-dioxo-2-naphthyl)-acetamide. This reaction has been extended to a number of varied substituted aromatic amines (Table IV) . It is observed that 1 did not reacts with £>-nitroaniline, presumably because of the weak basicity of the amine. 1 reacts with anhydrous piperazine to give the dinaphthoquinonlyl amine (7) as both the nitrogen atoms of piperazine take part in the reaction.
The structure of all these angular heterocycles were confirmed by elemental analysis and spectral studies.
In short, despite the diversity of the nature of the reaction products obtained by condensing 1 with various isoelectric bifunctional aromatic amines, there might be a common path for these reactions.
In this connection some related reactions in the older literature are particularly revealing.
2,3-Dichloro-l,4-naphthoquinone reacts with ammonia to give 2-amino-3-chloro-l,4-naphthoquinone 5 . Further treatment of this compound, even with 2-aminobenzenethiol, is without effect. A probable explanation for this lack of reactivity of 2-amino-3-chloro-l,4-naphthoquinone is due to the large contribution made by forms such as 8 to the resonance hybrid. On the other hand, it is well recognized 6-9 that acylation of the amino group activates the chlorine to nucleophilic displacement.
-I + Normal amide resonance (-CONH2 -<->--0-C=NH2) supresses contributions from forms such as 9, but permits forms of type 10, and consequently reaction occurs with displacement of chlorine.
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The reaction of 10 with substituted 2-aminobenzenethiols may involve 1,2-addition of the amino group or 1,4-addition of the mercapto group as follows.
f Similarly other amines reacts with 1 involving the same mechanism to give the angular heterocycles.
Experimental Section IR spectra were recorded for KBr Wafer with a Beckman IR-4 spectrophotometer. N-(3-Chlorol,4-dihydro-l,4-dioxo-2-naphthyl)acetamide (1) was prepared by the procedure described by HOOVER and DAY 8 . 2-Amino-5-chloro-, 2-amino-5-bromo-, 2-amino-5-fluoro-, 2-amino-5-methyl-, 2-amino-5-methoxy-, 2-amino-5-ethoxy-, 2-amino-3-bromo-5-methyl-, and 2-amino-3,5-dimethyl-benzenethiols were prepared by the methods reported earlier 1 -10 -11 .
The purity of compounds was tested by t.l.c. on silicagel G (Merck) in various non-aqueous solvent systems.
Concentration and complete solvent removal were always carried out under reduced pressure. Organic solutions were dried with anhydrous sodium sulphate and decolorized with Darco-G 60. All melting points are uncorrected.
Substituted N-(5-oxo-5 H-benzo[a Jphenothiazin-6-yl) acetamides (2)
A mixture of 1 (0.01 mole) and substituted o-aminobenzenethiol (0.01 mole) in 50 ml of dry ethanol was stirred for one hour at room temperature, and then heated under reflux for two hours. In most of cases a red precipitate was formed. After cooling at room temperature, the solid which formed was collected by filtration, washed with ethanol, hot water, and finally with cold methanol. Analytical samples were obtained by crystallising from chloroform (Table I) .
Substituted N-(5-hydroxy-12 H-benzo[a]phenothiazin-6-yl)acetamides (3)
The all experiments were done in dry nitrogen atmosphere and in the absence of strong, direct light.
A mixture of substituted N-(5-oxo-5 H-benzo[a]-phenothiazin-6-yl)acetamide (0.005 mole), 2 g of sodium dithionite, 5 ml of water and 50 ml of acetone were heated under reflux for 2 hours. The mixture, which had turned from red to colourless, allowed to cool and poured into a solution of 5 g of sodium dithionite in 1 1 cold water. The resulting yellow-white solid was extracted with chloroformacetone mixture, and dried (Na2So4), re crystallized from benzene-petroleum ether (60-80 °C) (Table II) . 
Substituted N-(5-oxo-5 H-benzo[a]phenoxazin-6-yl)-acetamides (4)
To a stirred, refluxing suspension of 1 (0.01 mole) in 35 ml dry ethanol containing 1.56 g of anhydrous potassium acetate (0.02 mole) was added dropwise an alcoholic solution of substituted o-aminophenol (0.01 mole). The stirring and refluxing was continued for 2-3 hours, and then reaction mixture was cooled to room temperature. The solid which separated was collected by filtration, washed with hot water, crystallized from benzene (Table III) .
Substituted N-(5-hydroxy benzofaJphenazin-6-yl)-acetamides (5)
A mixture of 1 (0.01 mole), 1.56 g of anhydrous potassium acetate (0.02 mole) and substituted ophenylenediamine (0.01 mole) in 50 ml of dry ethanol was heated under reflux for 3 hours. The resulting solution was cooled at room temperature, filtered and washed well with hot water.
Analytical samples were obtained by recrystallising them from toluene (Table III) .
2-Acylamino-3-arylamino-l,4-naphthoquinones (6) Method A:
To a hot solution of 1 (0.01 mole) in 25 ml of 1,4-dioxane was added 0.02 mole of substituted aromatic amine. The solution was refluxed for 2 hours, cooled, and poured in 11 ice cold water. The product was isolated by filtration, and re crystallized from benzene.
Method B: To a stirred suspension of 1 (0.01 mole) in absolute ethanol (15 ml) was added an alcoholic solution of an arylamine (0.02 mole). It was then heated under reflux for 2 hours and filtered, residue was washed with water, and finally with aqueous alcohol (30%), crystallized from chlorobenzene (Table IV) . Table III . Substituted N-(5-oxo-5 H-benzo[a]phenoxazin-6-yl)acetamides (4) and N-(5-hydroxybenzo[a]phenazin-6-yl)acetamides (o). 
N,N'-f 3,3'-(1,4-piperazindiyl )bis(l,4-dihydro-l,4-dioxo-2-naphthyl) Jbisacetamide (7)
A mixture of 1 (0.02 mole) and anhydrous piperazine (0.01 mole) in 50 ml of ethanol was heated under reflux for 3 hours, and then set aside overnight at room temperature. The reaction mixture was poured into ice-cold water, the resulting solid was
